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BSPR: 

A typical method lor pcGgrtarmcing a nonvolatile semiconductor memory cell, such 
as a nitride, read only memory cell (NROHJ , involves initially applying a 
j,)!:o g:iaa£oiiiig pulse thereto, thus causing charge to become trapped in a retention 
layer of the cell. This trapped charge induces the threshold voltage V.sub.TH 
of the cell to increase. 

BSPR: 

Ordinarily, the procjctajiroir^g p;il»e is followed by a pragrmtt verify pulae . Via 
various known in the art methods^ the pro gram verify pulse verifies the 
prograiaRcd level of the cell. In memory ceils such as the NROH, this is 
accomplished via a reverse read action. If the iirogicati verify pulg<^ reveals 
that Che cell has not yet reach the prc-graitgngd level, an additional procjx arising 
pulse is applied, followed by a subsequent progroiri verify pulse . Typically, 
during the proacaitiming pcocess, the pcggrtainriincf pulses increase in voltage 
level, cominencing at a relatively low voltage level and terminating at a higher 
level voltage. An example of such is described in Applicant's co-pending U.S. 
patent application Ser. No. 09/563,923 Programming Of Nonvolatile Memory 
Cells, filed on Hay 4, 2000 and Incorporated herein by reference. 

BSPR: 

Uhen the cell passes program verify, the cell is considered "programmed", and 
the prograraming process is terminated. If booever, due to noise, charge 
leakage and the like, the prograxfi verify pulse of a prnqKGame.d cell does not 
accurately verify t.he ri:c:tigraTrr.;y d state of the ceil, further pt:tM;x-i:tt;jiiiiii^;t may 
induce too much charge into the retention layer, and cause a condition known as 
over -pr pg r (nii TOini? . In applications such as NROH, it is important to prevent 
over- programming of the cell. Over-programming of the cell creates a broad 
pockec of trapped charge, vhich reduces the longevity oi the cell. 

BSPR: 

Alternatively, U.S. Pat. No. 5,172,338 discusses repeated query of the cells. 
Each cell that does not pass program verify, either on a previous query or on a 
subsequent query, receives a £f.9,^5a£Olit:.l?~. ■ However, for those cells which 
pass a previous yi.ograr.i verify, yet failed a subsequent verify, it is risky to 
apply proi/rstiti pui^ci's", ""since the continuance of progrstrfrntimj subjects those cells 
to the possibility of over -pro gra.^ . 

BSPR: 

There is therefore provided in accordance with a preferred embodiment of the 
present invention, a method for programming an array having a multiplicity of 
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repetitively applying ^yises to said control gate to thereby cause hot electron 
injection V^-29SS^lB2. °^ said transistor. 

CLPV: 

wherein said jgrograrrgrlng voltage generator is incapable of generating an output 
current which said transistor would normally conduct if (1| said floating gate 
were unprogrammed, (2) said prot/rairtaing drain voltage was applied to said 
drain, and (3) a prtiifraroirtiina control gate voltage equal to the amplitude of 
said pulBgg was applied to said control gate. 

CLPV: 

means for repetitively applying puisss to said control gate to thereby pcogrora 
said floating gate transistor by hot electron injection. 
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